Fournier's gangrene (FG) is a fatal synergistic infectious disease with necrotizing fasciitis of the perineum and abdominal wall along with the scrotum and penis in men and vulva in women. An unpredictable case of FG two weeks after open hemorrhoidectomy in a previously healthy 55-year-old male is described. Full-thickness patchy skin necrosis of the perianal, perineal and scrotal region associated with rectal perforation was detected on admission. Prompt radical debridement together with aggressive fluid resuscitation and broad-spectrum antibiotic administration was initiated. Because of rectal involvement, diverting sigmoid colostomy was fashioned. The patient survived after two additional local debridements. Nevertheless, loss of sphincter function due to massive muscle destruction led to permanent colostomy. Our case together with others reported in the literature illustrates that, although rare, FG after open hemorrhoidectomy represents a life-threatening complication to otherwise healthy patients. The development of fever and urinary retention should draw the attention of the surgeon, even if the presentation is delayed. The current literature only briefly mentions the potential risk of FG after such a common surgical procedure. However, devastating complications occur more often than anticipated. This disastrous complication without predisposing factor is discussed along with a literature review.
Introduction
Fournier's gangrene (FG), defined as the necrotizing fasciitis of perineal, genital or perianal regions, remains a fulminant disease with considerable morbidity and mortality [1] [2] [3] . In 1883, Jean Alfred Fournier (1832 Fournier ( -1914 , a French venereologist, described a series of rapidly progressive gangrene of the penis and scrotum in five otherwise previously healthy young males without an apparent etiology, after which the condition is termed 'Fournier's gangrene' [4] . Since that time, several eponyms have been applied to these necrotizing soft tissue infections, describing the same entity with only historical importance, and hundreds of cases have been or are being reported in literature. In contrast to its original description, the disease is not limited to young males, nor is it independent of a causative etiology [5, 6] . Currently, the etiopathogenesis of this fatal disease can usually be identified by means of causative factors, in addition to a predisposing cause [7, 8] . Nevertheless, the actual incidence is yet to be discovered.
Anorectal, urogenital and local dermatologic sources are implicated in the pathogenesis of the disease, with a predominance of anorectal infections, namely perianal, perirectal and ischiorectal abscesses, anal fissure, and colonic perforations [9, 10] . The most common predisposing factors are considered to be diabetes mellitus, steroid use, chronic alcoholism and advanced age [11] [12] [13] . The lethal clinical course usually begins with pruritus and discomfort of the affected area that is followed by a rapid erythema of the perineal region associated with systemic symptoms of sepsis, including fever, chills and hemodynamic instability in advanced circumstances. Factors associated with high mortality can be regarded as anorectal origin, extensive disease, commonly secondary to delayed diagnosis, advanced age, and clinical condition at presentation including either sepsis or septic shock with multiple organ dysfunctions. Despite the improvements for early diagnosis and refinements in surgical and medical therapeutic interventions, mortality rates remain high. Moreover, neither extended spectrum antibiotic administration nor advanced medical care seem to be efficient in providing accurate survival benefit [14] . The mainstays of effective management depend on early diagnosis and immediate radical debridement with or without colostomies, designed as an individualized therapy.
In spite of the mounting evidence supporting an anorectal origin as the initial source, FG is reported to be extremely rare following hemorrhoidectomy, particularly without predisposing conditions. Only eight cases of FG have previously been reported after hemorrhoidectomy [5, [15] [16] [17] [18] [19] [20] [21] . This case is the second description of unforeseeable and unpredictable FG development after open hemorrhoidectomy in a patient otherwise healthy without a predisposing factor.
Case Report
A 55-year-old male patient was referred after local debridement with a two-day history of perianal pain, discharge, scrotal swelling, urinary retention and fever. Two weeks before admission he had undergone an open hemorrhoidectomy under local anesthesia in a private clinic on an outpatient basis. For the past one year he had periodically experienced bloody defecation without pain due to hemorrhoids and conservative means had failed. His medical history was otherwise unremarkable. The immediate postoperative course was uneventful. The operative data, including antibiotic prophylaxis and sterilization status, were missing. Nonsteroidal antiinflammatory medication were prescribed for postoperative analgesia that he used for three days. On the fifth postoperative day, increasing pain, subfebrile temperature and urinary retention led the patient to readmit himself to hospital. Rectal examination and urine analysis revealed neither abscess nor urinary tract infection. Nevertheless, extended spectrum antibiotics were prescribed and bed rest was advised. During the following week he experienced nothing but mild rectal pain. On the twelfth postoperative day, his complaints became irresistible and he presented to the hospital again with scrotal swelling, severe perianal pain and purulent discharge, after which local debridement was performed and the patient was transferred to our clinic 48 h later.
At the time of admission, the patient was septic with temperature 38.3°C, heart rate 110 beats per minute and arterial tension 100/60 mm Hg. Physical examination revealed a large area of perianal cellulitis with patchy soft tissue necrosis over the scrotum, perineum and perianal region associated with purulent discharge, and several incisions performed for local debridement over the area were also detected ( fig. 1) . A perianal necrotizing fasciitis extending to the perineal and scrotal area was evident. The patient had major fecal incontinence with extensive edema and rectal digital examination was extremely painful. Laboratory values showed a white blood cell count of 21,000/mm 3 . Blood sugar values were consistently within normal ranges. As a consequence of his life-threatening status, the patient was taken to the operating room for radical debridement. Transurethral catheterization of the bladder yielded 300 ml of clear urine. Multiple necrotic tissue samples and venous blood were cultured. The patient was placed on intravenous fluid resuscitation and imipenem was administered on an empirical basis. Rectal examination under general anesthesia revealed a massive involvement of the right lateral rectal wall with perforation and an abscess pouch reaching beyond the dentate line. The internal and external sphincter muscles were also cut off at this level. The necrotic soft tissue areas were widely debrided and a diverting sigmoid loop colostomy was fashioned from a stab wound in the same session ( fig. 2) . Testicular vascularization was normal ( fig. 3) . The wound is irrigated and covered with antibiotic dressings. Microbial culture showed a polymicrobial infection with Acinetobacter, Escherichia coli and Enterococcus. Blood cultures were negative. Histopathological examination was reported as necrotizing fasciitis. The postoperative course was unremarkable except that the patient required two additional local debridements on the first and second postoperative days, but never developed fever or systemic instability. The wound was bare of infection on postoperative day five and healthy granulation tissue developed with rapid contraction by means of regular dressings. Complete wound closure was achieved, without complication, by split-thickness skin grafting three weeks later. Colostomy closure was considered after the initial interventions. Nevertheless, the evaluation of anal sphincter function revealed no rectal tonus. Loop colostomy remained because the patient refused any further surgical interventions.
Discussion
Over the past century, after the definition of FG, a number of cases have been reported as a consequence of the surgical management of hemorrhoids, in some cases being fatal. The mortality rate associated with FG ranges from 3 to 38% [1] . The case of FG presented in this report is very unusual and unexpected, due to the absence of predisposing factors. FG is a well-defined clinical entity of synergistic, polymicrobial, necrotizing fasciitis of the perineum, scrotum, and penis, which is characterized by obliterative endarteritis of the subcutaneous arteries resulting in gangrene of the subcutaneous tissue and the overlying skin [7] . Depending on the origin of the infection, different types of organisms have been identified in patients with FG. Gram-negative enteric bacilli and Gram-positive cocci have been isolated in the majority of patients [22, 23] .
Anorectal, urogenital and local dermatologic sources are implicated in the pathogenesis of the disease, with a predominance of anorectal infections, namely perianal, perirectal and ischiorectal abscesses, anal fissure, and colonic perforations [9, 10] . Other colorectal causes of FG include colorectal carcinoma [24] , anastomotic dehiscence [25] , appendicitis [26] , perforated sigmoid diverticulitis [27] and foreign body induced rectal perforation [28] . Despite the fact that the anorectal region is remarkably rich in bacterial flora, transanal interventions are considered to be free of infections and associated septic complications and commonly performed in outpatient clinics. Accordingly, the incidence of FG encountered due to anal procedures is extremely low [6, 14] . Nevertheless, necrotizing perineal soft tissue infections requiring extensive surgical excisions have been reported after anal dilatation [29] , hemorrhoidal banding [30] and rectal mucosal biopsy [31] . The case presented herein is a surgical disaster from two points of view: one is the unpredicted nature of septic complication in a previously healthy patient, and the other is the impending catastrophe preceded by delayed diagnosis.
Septic complications following both conservative and surgical treatment of hemorrhoids are rare, but may be catastrophic. The management of hemorrhoidal disease can be individualized according to the predominant symptoms and signs, and failure to appreciate this may increase the complication rate through inappropriate therapy. Septic complications following conservative and surgical treatments are probably underreported due to ethical or legal concerns. There is a wide spectrum of conservative and surgical treatment options for hemorrhoidal disease, including sclerotheraphy, band ligation, cryotherapy, open and closed hemorrhoidectomy, and stapled hemorrhoidectomy. Of the various methods available, open (Milligan-Morgan) hemorrhoidectomy remains one the most popular and widely performed interventions and many patients are suitable for ambulatory surgery [32, 33] . This technique takes between 10 and 30 min and consists of the dissection, transfixion and excision of the piles with preservation of the intervening skin. Possible surgical complications include early or delayed postoperative hemorrhage, recurrence of hemorrhoids, and passive or urge incontinence, with an average complication rate of <10% [34, 35] . Preserved skin areas can cause secondary stenoses of the anal canal due to adhesions [36] . The extension of infection in FG is dramatic and lethal in both nature and clinical course. The mainstay of treatment is prompt diagnosis and radical surgical debridement. Broad-spectrum antibiotic therapy should be instituted empirically, regardless of Gram stain and culture results [11] . The patients should receive antibiotic therapy, including regimens against aerobic and anaerobic microorganisms [1, 7] . This treatment goal can be achieved by means of a penicillin-based drug in combination with metronidazole [18] .
Although there was a median delay of two days after the onset of initial symptoms at the time of admission, the patient in this case report was treated successfully in accordance with current therapeutic concepts with aggressive hemodynamic stabilization, parenteral broad-spectrum antibiotic administration and urgent wide surgical excision to remove all devitalized tissue. Although some controversy exists regarding the need for fecal diversion, fashioning a sigmoid diverting colostomy from a stab wound without a median laparotomy was preferred at the same session due to the detection of rectal perforation. To mention the fact that the extent of the disease cannot be judged from the margins of cutaneous necrosis is of paramount importance. Radical excision of all necrotic tissues, regardless of the nature of the defect created, is strongly recommended [8] . The cutaneous involvement has been likened to 'the tip of the iceberg' as described previously [7] . The goal of surgical debridement is to remove all nonviable tissue, halt progression of infection and alleviate systemic toxicity. In previous studies, the propagation rate of fascial destruction in FG has been described to be as high as 2 to 3 cm per hour [6, 27, 37] . In this described case, the patient was referred to our clinic with a delay of 48 h that certainly extended the degree of tissue necrosis and contributed to systemic toxicity. If recognized and treated in an earlier fashion, the patient's tissue loss would have been smaller and morbidity would have been decreased. Therefore, the presence of unexpectedly severe pain, fever and urinary difficulties appear to be useful alarm symptoms for the presence of life-threatening FG following surgical treatment for hemorrhoids.
Conclusions
The case represented together with others reported in the literature serves to emphasize that, although extremely rare, disastrous complications do occur after surgical interventions for dealing with hemorrhoids, even in the absence of associated predisposing conditions. The current literature only partly mentions the potential risk of FG after commonly performed procedures for hemorrhoids, due to the rarity of reported cases. This is the second description of FG after open hemorrhoidectomy in a previously healthy patient. Nevertheless, the reason of this rarity should be clarified, as it might be attributed actually to the low incidence of FG development after hemorrhoidectomy or might reflect an underestimation of FG as a consequence of probably not reporting such cases, due to ethical or legal concerns. Whatever the reason, a delay in both diagnosis and surgical interventions are possibly the most crucial issues responsible for mortality, in addition to the presence of underlying diseases in FG. Surgeons should therefore retain a high index of suspicion when they encounter a patient returning troubled after such a procedure, even if the presentation is delayed by a number of days or weeks. Dealing with FG is a state of the art, prompt diagnosis and radical surgical debridement without hesitation in association with broad-spectrum antibiotic administration is of paramount importance for survival. The presented article is a case series, the data of the patient are not presented personally.
Fig. 1.
Preoperative view demonstrates a large area of perianal cellulitis with patchy soft tissue necrosis over the scrotum, perineum and perianal region associated with purulent discharge and several incisions performed for local debridement. 
